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138
Here we report a novel method to produce ultra-wetting graphene based membrane for successful 139 oil water separation. Initially, the wettability of graphene was increased by amine and carboxyl 140 functionalisation. Graphene was first carboxylated using highly concentrated acid mixture
141
(hydrochloric acid and sulphuric acids). The carboxylic group was further modified to acid chloride.
142
Finally the acid chloride modified graphene oxide was amine functionalised by using ethylene 143 diamine. The functionalized graphene oxide was then attached to a highly hydrophilic water 144 insoluble polymer (poly acrylonitrile co maleic anhydride). The graphene oxide grafted poly 145 acrylonitrile co maleimide (G-PANCMI) was used to prepare the dope solution. The hollow fibre 146 ultrafiltration membranes were prepared by dry wet spinning.
147
The prepared membranes were characterized using (FTIR) spectroscopy, Contact angle (CA),
148
Tensile testing, Zetapotential (surface charge analyser), scanning electron microscopy (SEM), and 
Fabrication of PES and PES-G-PANCMI hollow fibre membranes by dry wet spinning

195
The control Poly ether sulfone (PES) and xGnP grafted poly (acrylonitrile co maleimide) (G- 
Liquid Entry Pressure experiment
245
The liquid entry pressure of oil (LEP oil ) was measured for the PES and PES-G-PANCMI The structure of the PES, G-PANCMI and PES/G-PANCMI membranes were confirmed using The mechanical property of the control PES and the modified PES-G-PANCMI membranes were 306 studied using an Instron universal testing machine and the results are presented in Fig.6 (b) .
307
Compared to PES membrane, PES-G-PANCMI membrane showed excellent mechanical stability.
308
The maximum load achieved for the PES membrane was 2.69 N whereas, PES-G-PANCMI showed 309 greater mechanical stability of 3.84 N which is around 30% higher than the PES membrane.
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Similarly, the elongation (extension) of the PES-G-PANCMI membrane (25%) was also higher 311 compared to PES membrane (15%). The improved mechanical properties of the PES UF membrane 312 is due to the presence of G-PANCMI in the membrane matrix.
314
Morphological analysis
315
The surface morphology and cross section of the PES and ultra-wetting graphene modified PES-G-
316
PANCMI based hollow fibre membranes were examined using SEM and the pictures are presented The increase in LEP oil thus parallels to the increase in oil (dichloroethane) contact angle 
370
The prepared PES membrane and the ultra-wetting graphene modified PES-G-PANCMI 371 ultrafiltration membrane were tested to evaluate the clean water flux of the membrane using a cross 372 flow filtration method. Fig.8 (c) shows the clean water flux for both membranes at a constant feed M A N U S C R I P T
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water pressure of 100 kPa (1bar). The PES membrane gave a pure water flux of 437± 18 LMH.
374
Even though the pore size are similar for both membrane, the ultra-wetting graphene modified PES-
375
G-PANCMI based membrane gave higher pure water flux of 767± 23 LMH which is around 43% 376 higher compared to the PES based membrane. This increase in pure water flux is due to the increase 377 in hydrophilicity / wettability of the membrane.
378
To evaluate the performance of the prepared membrane in oil water separation, a long time (8 hrs) In order to evaluate the oil-emulsion selectivity of the membrane, the total organic carbon (TOC)
393
of the feed (oil-emulsified solution) and permeate were measured every hour. Percentage of oil 394 emulsion rejection (selectivity) was calculated and presented in Fig. 9 (b) . From the data, it is found 395 that the selectivity for the PES-G-PANCMI membrane is higher and stable compared to the control 
Conclusions 407 408
In this work, a simple method to increase the hydrophilicity of the PES hollow fibre UF membrane 409 by using hydrophilic functionalised graphene grafted poly acrylonitrile-co-maleimide (G-PANCMI)
410
or ultra-wetting graphene for successful oil-water separation has been investigated. 
